Math 131, Final Exam, 3.30-5.30 December 12t

This exam should have 16 multiple choice questions, and two hand-written
questions. Lach multiple-choice question is worth 5 points; each hand-written
problem is worth 10 points.

Mark your ID number on the six blank lines on the top of your answer
card, using one line for each digit. Print your name on the top of the card.

Write your name and student ID number on each of the hand-graded
sheets,

Mark your answer card with a PENCIL by shading in the correct box.

You may not use a calculator. There is a table of functions on page 2.

You may not have any written aids.



Table of functions

% x H sing ‘ COs T ‘ tanz | Inx ] e® J
0 0 1.0 0 1.0
0.1 6.100 | 0.995 0.160 | -2.303 | 1.105
0.2 ] 0.199 | 0.980 0.203 | -1.600 | 1.221
0.3 || 0.296 | 0.955 0.309 | -1.204 | 1.350
0.4 1 0.389 1 0.921 4.423 | -0.916 | 1.492
0.5 | 0.479 | 0.878 (0.546 | -0.693 | 1.649
0.6 1) 0.565 ] 0.825 0.684 | -0.511 1 1.822
0.7 11 0.644 | 0.765 0.842 | -0.357 | 2.014
G.8 ) 0.717 | 0.697 1.030 1 -0.223 | 2.226
0.9 10783 0.622 1.260 | -0.105 | 2.460
1308417 0.540 L5571 0.000 ) 2.718
1.1 30,8911 0.454 1.965 1 0.085 | 3.004
2.2 70832 0 0.362 2,572 01821 3.320
1.3 0.964 | 0.267 3.602 | 0.262 | 3.669
1.4 110.985 ¢ 0.170 5798 + 0.336 1 4.055
1530997 ) 0.071 | 14.101 | 0.405 | 4.482
1.6 y 1.000  -0.629 | -34.233 | 0.470 ;7 4.953
1.7 00992 ) -0.129 | -7.697 | 0531 | 5474
1.8 109741 -0.227 | -4.286 ¢ 0.588 ¢ 6.050
1.9 1 0.946 | -0.323 | -2.927 | 0.642 | 6.686
200909 )-0416 | -2.18 . (693 ] 7.389
2.1 31 0.863 | -0.505 | -1.710 | 0.742 & 8.166
221 0.8081-0.589 | -1.374 ] 0.788 ; 9.025
2.3 1 0,746 1 -0.666 | -1.119 | 0.833 | 9.974
24 406750737 ~0.916 | 0875 11.023
2.5 | 0.598 | -0.801 | -0.747 ;1 0.916 | 12.182
2.6 1 1L516 | -0.857 1 -0.602 | 0.956 | 13.464
2.7 ) 0427 | -0.904 ¢ -0473 | 0.993 | 14.880
2.8 110,335 | -0.942 1 -0.356 | 1.030 | 16.445
2.9 100,239 1 -0.971 | -0.246 | 1.065 | 18.174
34 0.141 + -0.990 | -0.143 | 1.089 | 20.086
3.1 4 0.042 { -0.999 1 -0.042 y 1.131 | 22,198




1. Find the minimum value of
fz) =% — 622 + 92 + 1

on the interval [2,4].
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2. Find the maximum value of the function f given in Q. 1 on the interval
12,41
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What is the anti-derivative of 2 cosh(2x)?

. —%sinh(2z) + C
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4

. —5sinh(2z) + C
. &sinh(2z) + C

—sinh{2z) + C

inh(22) + C
G.
H.

~2ginh{2z) + C
2sinh(2z) + C
—4ginh(2x) 4+ C

4dginh(2z) + C

Find

0.0]
— 0

. Does not exist

4
-2
1

O

L Cokluy:  Subi(ex) .2
5%%( gu;,ﬂ{ Ly = 2 w (2){5

Subite +C oy m&ﬁw@

tan 4z
i -,
-0 8111 20— 1

AS Pl ’é@fjﬂ ¢W4_Q/5&,@;z-<f J 7
ek 6O ot
L Hopdat =

_ | St
’(ibm = ’&MA ng i - i :4
X >0 QC@ﬂ»ﬁi ranl |




Find

]

lim (@ — 7} escu.
o i

N J:MM D‘%f&%% )
OO Li \
g' o0 ] %Wi— = f,u/v\ 1.:_7:’_7 = &M’\ J......F

Does not exist JUp—"s -
D. —x 1 Gy x5>1- Cosy
E.

-2

2

H.
I
J.

L4
[rratd
il
\

-

2
r

6. Let f: R — R be a twice differentiable function. Consider the three
statements:
() If f'(a) = 0, theu a is a critical point.

(IT) If f7(b) = 0, then b is a local extremum. Ng{i W W
(TIT) If f"(¢) == 0, then ¢ is a point of nlﬂoctlc}]‘x

Then: f I Y=y

' é = Ty
All 3 are true. N(y{
(I) and (II) are true, (1) is false. A‘Q&%{w(f)

(D) and (11T} are trae, (I} is false. -
(IT) and (III} are true, (I} is false. /I )= ;Y f C= O

I) is true, (IT} and ([} are false.
1) is true, (I} and (I11) are false.
I} are false.
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H. All three are false.
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7. Let f: (a,b) = R be a twice differentiable function. Assume that for
all  in the interval (a,d)

flz) <0, Flay>0, fz)>0

Consider the three statements:
(I) The function f(x} is increasing on {a, b}. T
(IT) The function [f(2)]* is increasing on (a,d).§
(III) The graph of f is concave up on (a,b)}. T

Then: 4 &
e t B Y
A All 3 are true.
B. (I) and (II) are true, (III) is false. I //
I) and (111} are true, (TT) is false. : ( & ;
. (IT) and (IIT} are true, (I} is false. s /6“@‘(

(1) is true, (II) and {III) are false. L
(11} is true, (I) and (11T} are false.

. (I3 is true, {I) and (II) are false. gO (f 2,
. All three are false. ‘

8. To the nearest infeger, what is ’g—\
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9. Use the tangent line approximation to estimate In(2.01). Which of
these answers is closest?

A. 0.691
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B 0,695 = 603 f(or)L
F. 0.696  eede OC)C; <
oot = + 005
I 0.699 —-6 9L

J. 0.700

10. BEvaluate the derivative of %a* — 32° + 422 — 4 at 7 = 1.
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11. The half-life of a certain substance is 693 seconds. After 1000 seconds,
1 kg of the substance remains. How many kg were there initially, to one
decimal place?
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12. If arccos(x) = 2, what is arcsin(z)?
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13. What ig lim,._,. e¥/%?
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14. Differentiate sin®(x?).

A. 2 cos{z?)

B. 4 cos{z?)

C. 2z cos(z?)

D. 4z cos(z?)

E. 2sin(z?) cos{z?)

- 4dsin{z?) cos(z?)

G 2x sin{z?) cos(a?)
'z sin(z?) cos(x?)

1 2% sin{z?) cos(x?)
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15. What is the slope of the line tangent to the curve given by z° +
3x%y% + 5y +y = 8 at the point (2,0)?
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16. If f(z) = 2* 4+ 2% — 1, what is {f~1)(2)?
(Note that f(1) = 2}.
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Math 131 Hand-graded Problems
Student Name:
Student ID:

Problem A: Give a rigorous definition of what it means to say

lim f(z) = L.

T
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Problem B: Find two positive integers so that the sum of the first number
and 5 times the second number is 2000 and the product of the two numbers
is as large as possible.

Coustiand X +54=2000 (¢
Hopmine XY |
Yt fCS , T = 20005y
VW% [2000-59) Y4 = M) o1 | 0)2000]
plop= 1000y- 5 (bt ook ot y=200
F/[\ﬁ): 2000 - ?Otj

Higumens = plz 08)

= 200 [1000)
11

Niawer: 1000 wal 200



